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Target Sequence A i neo Target Sequence B 




Targeting Vector Containing Selectable Marker 




• Untransfected Cell 

• Transfected Cell (G418-resistant) 



Selection of Transfected Embryonic Stem (ES) Cells 




G418-resistant Cells 



G418-resistant Ceil w/ 
Homologous Recombination Event 



Screen for Homologous Recombination Events 



l 



Generate Knock-Out Mouse from Mutant Cell Line 
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A. 



TRANSFHCT1CN 



posrnvE 

SELECTION 



NEGATIVE 
SELECTION 




+ G418: 
Select forTfd Calls 




No Negative Selection 




+ G41S: 
Select for Tfd Cells 




+ F1AU: 
Select Against Some 
Random Events 





+ G418: 
Saltct for Tfd Calls & 
Homologous Events 




No Negative Selection 
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GCCTCMTGArHU^TTCKTAACTCTCA^^ 
S^^CCKCGCGOTAATGCGCCGCT^ 




23SSS5SS5E3S§E^^ 



TTTTTTT 



FIGURE 6A 




Oligo # Se quence ( 5' to 3 ' ) 

10164 CGGAAT^CACCTGCCAGACCATGCCAA^ 

10165 CGGAATTCTCACTGCCCGCTTTCCAGTCG 

10218 ^^cTCGCAAGCTTCAAA^^ 
9959 TCATCAATTTCTGCAGAC 

10219 TG CGCTTTTGAAK1^GAGAATGCCGGGATTGTGA^ 
4201 CAGGAAACAGCTATGAC 



FIGURE 8 




FIGURE 10 




Homologous Recombinant Recovery Rate 
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FIGURE 12 




NRSE Regulation of PGK-NEO 
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GCGGCCGCGAGTCGACGAGGCCGGCCGATTAATTAAGGCTCgacattgattattgactag 
ttattaatagtaatcaattacggggtcattagttcatagcccatatatggagttccgcgt 
tacataacttacggtaaatggcccgcctggctgaccgcccaacgacccccgcccattgac 
gtcaataatgacgtATgttcccatagtaacgccaatagggactttccattgacgtcaatg 
ggaggagtatttacggtaaactgcccacttggcagtacatcaagtgtatcatatgccaag 
tacgccccctattgacgtcaatgacggtaaatggcccgcctggcattatgcccagtacAT 
GACCTTACGGGACTTTCCTACTTGGCAGTACATCTACGTATTAGTCATCGCTATTACCAT 
GGTtcgaggtgagccccacgttctgcttcactctccccatctcccccccctccccacccc 
caattttgtatttatttattttttaattattttgtgcagcgatgggggcggggggggggg 
gggcgcgcgccaggcggggcggggcggggcgaggggcggggcggggcgaggcggagaggt 
ocggcggcagccaatcagagcggcgcgctccgaaagtttccttttatggcgaggcggcgg 
cggcggcggccctataaaAAGCGAAGCGCGCGGCGGGCGGGAGTCGCTGCGTTGCCTTCG 
CCCCGTGCCCCGCTCCGCGCCGCCTCGCGCCGCCCGCCCCGGCTCTGACTGACCGCGTTA 
CTCCCACAGGTGAGCGGGCGGGACGGCCCTTCTCCTCCGGGCTGTAATTAGCGCTTGGTT 
TAATGACGGCTCGTTTCTTTTCTGTGGCTGCGTGAAAGCCTTAAAGGGCTCCGGGAGGGC 
CCTTTGTGCGGGGGGGAGCGGCTCGGGGGGTGCGTGCGTGTGTGTGTGCGTGGGGAGCGC 
CGCGTGCGGCCCGCGCTGCCCGGCGGCTGTGAGCGCTGCGGGCGCGGCGCGGGGCTTTGT 
GCGCTCCGCGTGTGCGCGAGGGGAGCGCGGCCGGGGGCGGTGCCCCGCGGTGCGGGGGGG 
CTGCGAGGGGAACAAAGGCTGCGTGCGGGGTGTGTGCGTGGGGGGGTGAGCAGGGGGTGT 
GGGCGCGGCGGTCGGGCTGTAACCCCCCCCTGCACCCCCCTCCCCGAG.TTGCTGAGCACG 
GCCCGGCTTCGGGTGCGGGGCTCCGTGCGGGGCGTGGCGCGGGGCTCGCCGTGCCGGGCG 
GGGGGTGGCGGCAGGTGGGGGTGCCGGGCGGGGCGGGGCCGCCTCGGGCCGGGGAGGGCT 
CGGGGGAGGGGCGCGGCGGCCCCGGAGCGCCGGCGGCTGTCGAGGCGCGGCGAGCCGCAG 
CCATTGCCTTTTATGGTAATCGTGCGAGAGGGCGCAGGGACTTCCTTTGTCCCAAATCTC 
GCGGAGCCGAAATCTGGGAGGCGCCGCCGCACCCCCTCTAGCGGGCGCGGGCGAAGCGGT 
GCGGCGCCGGCAGGAAGGAAATGGGCGGGGAGGGCCTTCGTGCGTCGCCGCGCCGCCGTC 
CCCTTCTCCATCTCCAGCCTCGGGGCTGCCGCAGGGGGACGGCTGCCTTCGGGGGGGACG 
GGGCAGGGCGGGGTTCGGCTTCTGGCGTGTGACCGGCGGctCtaGAGCCTCTGCTAACCA 
TGTTCATGCCTTCTTCTTTTTCCTACAGctcctgggcaacgtgctggttgttgtgctgtc 
tcatcattttggcaaagaattcGCCACCatggtgagcaagggcgaggagctgttcaccgg 
ggtggtgcccatcctggtcgagctggacggcgacgtaaacggccacaagttcagcgtgtc 
cggcgagggcgagggcgatgccacctacggcaagctgaccctgaagttcatctgcaccac 
cggcaagctgcccgtgccctggcccaccctcgtgaccaccctgacctacggcgtgcagtg 
cttcagccgctaccccgaccacatgaagcagcacgacttcttcaagtccgccatgcccga 
aggctacgtccaggagcgcaccatcttcttcaaggacgacggcaactacaagacccgcgc 
cgaggtgaagttcgagggcgacaccctggtgaaccgcatcgagctgaagggcatcgactt 
caaggaggacggcaacatcctggggcacaagctggagtacaactacaacagccacaacgt 
ctatatcatggccgacaagcagaagaacggcatcaaggtgaacttcaagatccgccacaa 
catcgaggacggcagcgtgcagctcgccgaccactaccagcagaacacccccatcggcga 
cggccccgtgctgctgcccgacaaccactacctgagcacccagtccgccctgagcaaaga 
ccccaacgagaagcgcgatcacatggtcctgctggagttcgtgaccgccgccgggatcac 
tctcggcatggacgagctgtacaagtaaGAATTCACTCCTCAGGTGCAGGCTGCCTATCA 
GAAGGTGGTGGCTGGTGTGGCCAATGCCCTGGCTCACAAATACCACTGAGATCTTTTTCC 
CTCTGCCAAAAATTATGGGGACATCATGAAGCCCCTTGAGCATCTGACTTCTGGCTAATA 
AAGGAAATTTATTTTCATTGCAATAGTGTGTTGGAATTTTTTGTGTCTCTCACTCGGAAG 
GACATATGGGAGGGCAAATCATTTAAAACATCAGAATGAGTATTTGGTTTAGAGTTTGGC 
AACATATGCCATATGCTGGCTGCCATGAACAAAGGTGGCTATAAAGAGGTCATCAGTATA 
TGAAACAGCCCCCTGCTGTCCATTCCTTATTCCATAGAAAAGCCTTGACTTGAGGTTAGA 
TTTTTTTTATATTTTGTTTTGTGTTATTTTTTTCTTTAACATCCCTAAAATTTTCCTTAC 
ATGTTTTACTAGCCAGATTTTTCCTCCTCTCCTGACTACTCCCAGTCATAGCTGTCCCTC 
TTCTCTTATGAAGATCcctcgacctgcagcccaagctCGGGGCCAGGTCGGCCGAGCGAT 
CGCGAGAATTCGGCTTAAGTGAGTCGTATTACGGACTGGCCGTCGTTTT'ACAACGTCGTG 
ACTGGGAAAACCCTGGCGTTACCCAACTTAATCGCCTTGCAGCACATCCCCCTTTCGCCA 
GCTGGCGTAATAGCGAAGAGGCCCGCACCGATCGCCCTTCCCAACAGTTGCGCAGCCTGA 



FIGURE 14A 
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ATGGCGAATGGCGCTTCGCTTGGTAATAAAGCCCGCTTCGGCGGGCTTTTTTTTGGTTAA 
CTACGTCAGGTGGCACTTTTCGGGGAAATGTGCGCGGAACCCCTATTTGTTTATTTTTCT 
AAATACATTCAAATATGTATCCGCTCATGAGACAATAACCCTGATAAATGCTTCAATAAT 
ATTGAAAAAGGAAGAGTATGAGTATTCAAGAITrCCGTGTCGC^ 

CGGCATTTTGCCTTCCTGTTTTTGCTCACCCAGAAACGCTGGTGAAAGTAAAAGATGCTG 

AAGATCAGTTGGGTGCACGAGTGGGTTACATCGAACTGGATCTCAACAGCGGTAAGATCC 

TTGAGAGTTTTCGCCCCGAAGAACGTTCTCCAATGATGAGCACTTTTAAAGTTCTGCTAT 

GTGGCGCGGTATTATCCCGTGTTGACGCCGGGCAAGAGCAACTCGGTCGCCGCATACACT 

ATTCTCAGAATGACTTGGTTGAGTACTCACCAGTCACAGAAAAGCATCTTACGGATGGCA 

TGACAGTAAGAGAATTATGCAGTGCTGCCATAACCATGAGTGATAACACTGCGGCCAACT 

TACTTCTGACAACGATCGGAGGACCGAAGGAGCTAACCGCTTTTTTGCACAACATGGGGG 

ATCATGTAACTCGCCTTGATCGTTGGGAACCGGAGCTGAATGAAGCCATACCAAACGACG 

AGCGTGACACCACGATGCCTGTAGCAATGGCAACAACGTTGCGCAAACTATTAACTGGCG 

AACTACTTACTCTAGCTTCCCGGCAACAATTAATAGACTGGATGGAGGCGGATAAAGTTG 

CAGGACCACTTCTGCGCTCGGCCCTTCCGGCTGGCTGGTTTATTGCTGATAAATCTGGAG 

CCGGTGAGCGTGGGTCTCGCGGTATCATTGCAGCACTGGGGCCAGATGGTAAGCCCTCCC 

GTATCGTAGTTATCTAC^CGACGGGGAGTCAGGCAACTATGGATGAACGAAATAGACAGA 

TCGCTGAGATAGGTGCCTCACTGATTAAGCATTGGTAACTGTCAGACCAAGTTTACTCAT 

ATATACTTTAGATTGATTTACCCCGGTTGATAATCAGAAAAGCCCCAAAAACAGGAAGAT 

TGTATAAGCAAATATTTAAATTGTAAACGTTAATATTTTGTTAAAATTCGCGTTAAATTT 

TTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAAAATCCCTTATAAATC 

AAAAGAATAGCCCGAGATAGGGTTGAGTGTTGTTCCAGTTTGGAACAAGAGTCCACTATT 

AAAGAACGTGGACTCCAACGTCAAAGGGCGAAAAACCGTCTATCAGGGCGATGGCCCACT 

ACGTGAACCATCACCCAAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTAAATCG 

GAACCCTAAAGGGAGCCCCCGATTTAGAGCTTGACGGGGAAAGCGAACGTGGCGAGAAAG 

GAAGGGAAGAAAGCGAAAGGAGCGGGCGCTAGGGCGCTGGCAAGTGTAGCGGTCACGCTG 

CGCGTAACCACCACACCCGCCGCGCTTAATGCGCCGCTACAGGGCGCGTAAAAGGATCTA 

GGTGAAGATCCTTTTTGATAATCTCATGACCAAAATCCCTTAACGTGAGTTTTCGTTCCA 

CTGAGCGTCAGACCCCGTAGAAAAGATCAAAGGATCTTCTTGAGATCCTTTTTTTCTGCG 

CGTAATCTGCTGCTTGCAAACAAAAAAACCACCGCTACCAGCGGTGGTTTGTTTGCCGGA 

TCAAGAGCTACCAACTCTTTTTCCGAAGGTAACTGGCTTCAGCAGAGCGCAGATACCAAA 

TACTGTTCTTCTAGTGTAGCCGTAGTTAGGCCACCACTTCAAGAACTCTGTAGCACCGCC 

TACATACCTCGCTCTGCTAATCCTGTTACCAGTGGCTGCTGCCAGTGGCGATAAGTCGTG 

TCTTACCGGGTTGGACTCAAGACGATAGTTACCGGATAAGGCGCAGCGGTCGGGCTGAAC 

GGGGGGTTCGTGCACACAGCCCAGCTTGGAGCGAACGACCTACACCGAACTGAGATACCT 

ACAGCGTGAGCTATGAGAAAGCGCCACGCTTCCCGAAGGGAGAAAGGCGGACAGGTATCC 

GGTAAGCGGCAGGGTCGGAACAGGAGAGCGCACGAGGGAGCTTCCAGGGGGAAACGCCTG 

GTATCTTTATAGTCCTGTCGGGTTTCGCCACCTCTGACTTGAGCGTCGATTTTTGTGATG 

CTCGTCAGGGGGGCGGAGCCTATGGAAAAACGCCAGCAACGCGGCCTTTTTACGGTTCCT 

GGCCTTTTGCTGGCCTTTTGCTCACATGTAATGTGAGTTAGCTCACTCATTAGGCACCCC 

AGGCTTTACACTTTATGCTTCCGGCTCGTATGTTGTGTGGAATTGTGAGCGGATAACAAT 

TTCACACAGGAAACAGCTATGACCATGATTACGCCAAGCTACGTAATACGACTCACTAG 
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